Abstract. Social interactions in red-backed salamanders, Plethodon cinereus, are complex and often depend upon the sex and reproductive status of individuals. In the population at Mountain Lake Biological Station, Virginia, adult males outnumber sexually active (gravid) females by approximately 2:1, because males court annually while females accept mates only biennially. Field observations of male P. cinereus suggest that males maintain feeding territories and allow non-gravid (not sexually active) females access to their territories for foraging, whereas they defend their territories against intrusion by males. We used a game-theoretic analysis of models of male fitness to examine conditions that would favour the evolution of this 'permissive' behaviour. Under a series of increasingly realistic behavioural assumptions, we found that the critical factor in the evolution of male permissive behaviour is female preference for permissive males. If non-gravid females are more likely to return to mate with a male that allows access to his territory, then permissive behaviour is likely to evolve. Furthermore, the evolution of permissive behaviour is facilitated when energetic losses due to territorial defence exceed those due to allowing females to forage.
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Darwin's (1871) theory of inter-sexual selection has led to a diversity of models to explain the evolution of mate choice (reviewed by Andersson 1994). One common scenario is that members of one sex establish territories into which members of the opposite sex seek entrance. For example, in the dunnock, Prunnella modularis, females are food-limited due to reproductive demands, and they establish feeding territories (Davies 1992). Male dunnocks, being mate-limited, then secondarily position their territories so that they have access to the maximum number of female territories (Davies 1992). On the other hand, males in some species defend territories that contain resources necessary for females, such as prime oviposition sites in the American bullfrog, Rana catesbiana (Howard 1978) . In the red-backed salamander, Plethodon cinereus, males and females establish feeding territories that overlap inter-sexually but not intra-sexually (Mathis 1991), and females enter territories of males that have sequestered high-quality prey, such as termites (Walls et al. 1989; Jaeger & Wise 1991) . Because female red-backed salamanders are sexually receptive biennially while males are sexually active annually (Sayler 1966) , a male might be confronted with both receptive and non-receptive females entering his territory. For this species of salamander, we asked the question, under what condition should a male permit females to forage in his territory, given that those females may or may not allow insemination by that male?
We hypothesized that allowing females access to feeding territories is beneficial to males if it increases the probability that a female salamander will remain in the area and allow courtship by a male that previously has allowed her to forage in his territory. Our goal was to investigate the evolution of behaviour in which P. cinereus males
